INTRODUCTION {#sec1-1}
============

Phenytoin overdose through oral route presents predominantly with neurologic manifestations. Though cardiotoxic effect of phenytoin following rapid parenteral administration is well documented, there are few reports of symptomatic bradycardia following oral toxicity. We, hereby, report a patient of phenytoin and glibenclamide overdose, manifesting as severe bradycardia with hemodynamic instability, who recovered with temporary transvenous pacing.

CASE REPORT {#sec1-2}
===========

A 41-year-old female presented to our emergency department a day after ingestion of 200 tablets of phenytoin 100 mg (20 g) and 100 tablets of glibenclamide 5 mg (500 mg) with suicidal intent. She was not a diabetic and these tablets were purchased by her mother who suffered from epilepsy and diabetes. She was taken to a local hospital, stomach wash and i.v. dextrose was given and referred to our centre. Referral slip had documented a pulse rate of 68/min and BP of 100/70 mmHg. At arrival to our ED she was stuporous. Her pulse rate was 56/min, BP of 70/50 mmHg with poor respiratory efforts. She was intubated and connected to mechanical ventilator immediately. Blood sugar was 112 mg/dl. A diagnosis of phenytoin toxicity causing hemodynamic instability was made and resuscitative measures initiated. Baseline ECG revealed sinus rhythm with bradycardia and no evidence of ischemia \[[Figure 1](#F1){ref-type="fig"}\]. Arterial blood gas (ABG) showed fully compensated high anion gap metabolic acidosis secondary to hypotension. Serial phenytoin levels are shown in [Table 1](#T1){ref-type="table"}. Lab investigations revealed normal renal and thyroid functions with deranged liver function \[[Table 2](#T2){ref-type="table"}\].

![ECG on day of admission showing sinus bradycardia with a PR interval of 160 msec and corrected QTc of 430 msec](JPP-6-179-g001){#F1}

###### 

Serial serum phenytoin level

![](JPP-6-179-g002)

###### 

Laboratory parameters of the patient on days 2 and 6 after consumption of drugs

![](JPP-6-179-g003)

Since BP did not improve with fluid bolus, central line was placed and her central venous pressure was found to be 14 cm of normal saline. She was started on noradrenaline (NE) followed by dopamine infusion. Her inotropic support was titrated gradually and she required 40 μg/min of NE and 15 μg/min/kg of dopamine to maintain a BP of 90/60 mmHg and output of 1500 ml over the next 24 hours. On day 2 she developed bradycardia with rate of 40/min and BP dropped to 80/60 mmHg. ECG showed it to be a sinus bradycardia with a PR interval of 160 msec and corrected QTc of 430 msec \[[Figure 1](#F1){ref-type="fig"}\]. Owing to hemodynamic instability, unresponsiveness to atropine and inotropes, she was transvenously paced through right femoral vein and ECG was recorded \[[Figure 2](#F2){ref-type="fig"}\]. Following pacing, her inotropic requirements came down to about 20 μg/min of NE and 8 μg/kg/min of dopamine on day 3. Her temporary venous pacer was turned off on day 5 as her intrinsic rate improved to 80/min and she was off inotropes. She was on 10% dextrose infusion for first 3 days but hypoglycemia was never documented. On day 4 of hospital stay, her sensorium normalized, nystagmus was present. ECHO did not reveal any systolic dysfunction. She was extubated on day 6 and discharged on day 12. At discharge, she was completely asymptomatic without any neurologic sequelae.

![Post-pacing ECG showing left bundle branch block](JPP-6-179-g004){#F2}

DISCUSSION {#sec1-3}
==========

Phenytoin toxicity usually results from intentional overdose, dosage adjustments, drug interactions, or alterations in physiology. Acute toxicity following oral ingestion manifests with central nervous system manifestations affecting the cerebellar and vestibular systems. Phenytoin concentration greater than 30 mg/l are associated with ataxia and poor coordination and concentration exceeding 50 mg/l cause lethargy, slurred speech, pyramidal and extrapyramidal manifestations and even coma.\[[@ref1][@ref2]\] Cardiovascular toxicity following parenteral administration of phenytoin is known. It impairs myocardial contractility, decreases peripheral vascular resistance and depresses cardiac conduction. A case study of 200 patients receiving intravenous phenytoin showed an incidence of 3.5% cardiovascular complications with no associated mortality. Hypotension, dysrhythmia, and cardiac arrest correlated with the rate of administration and total dose infused.\[[@ref3]\] Cardiotoxicity following oral ingestion of phenytoin is documented in literature by Su *et al.* and Thimmisetty *et al.*\[[@ref4][@ref5]\] Wyte and Berk evaluated 57 patients with severe oral phenytoin overdose (defined as mean peak level of 40 μg/ml) and concluded that there was no clinically significant cardiotoxicity.\[[@ref6]\] The largest case series of phenytoin toxicity was reported by Curtis *et al.* They studied 94 patients with phenytoin overdose but none of them manifested hemodynamic instability or clinically significant electrocardiographic abnormalities.\[[@ref7]\] We hypothesize that the cardiotoxicity experienced by our patient could be due to the drug interaction between phenytoin and glibenclamide. *p*-Hydroxylation is the major metabolic pathway of phenytoin, and forms 5-(*p*-hydroxyphenyl)-5-phenylhydantoin (HPPH), which accounts for 90% of all metabolites in humans. This conversion is catalysed mainly by CYP2C9, although CYP2C19 also plays a role.\[[@ref8]\] Although there are no *in vivo* studies of the effect of glibenclamide on CYP2C9-catalyzed metabolism, an *in vitro* study showed that it strongly inhibited CYP2C9-catalyzed phenytoin metabolism in a competitive manner and concluded that clinically significant drug-drug interactions will ensue when glibenclamide is co-administered with agents that are cleared primarily by the CYP2C9-mediated pathway and those with narrow therapeutic range such as phenytoin.\[[@ref9]\]

There are few reports of cardiotoxicity from sulphonylurea overdose in previous literature, and concerns persist about their potential to inhibit ischemic preconditioning via blockade of myocardial KATP channels. Although the effect of phenytoin on the electrophysiology of SA node *in situ* heart is variable, high plasma levels usually do not cause severe bradycardia in patients without sinus node disease.\[[@ref10]\] The severe bradycardia noted in our patient without any evidence of pre-existing sinus node disease could have been due to the interaction of phenytoin with the sulphonyl urea leading to its accumulation to extremely high levels. Glibenclamide has been shown to have anti-arrhythmic effect similar to class 3 agents *in vitro*\[[@ref11]\] but there is no data regarding the electrophysiological effects *in vivo*, when these two antiarrhythmic are taken together in toxic dose. Nordin C refers to proarrythmic effect of hypoglycemia;\[[@ref12]\] however, this patient did not have hypoglycemia due to continuous dextrose infusion since admission.

CONCLUSIONS {#sec1-4}
===========

To conclude, we want to highlight the drug interaction between glibenclamide and phenytoin which probably lead to severe bradycardia and hypotension in the patient but recovered with timely insertion of a temporary pacemaker.
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